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TITLE : VARIABLE CAPACITOR 




PROBLEM TO BE SOLVED: To obtain a variable capacitor which is low in loss and 
excellent ^in frequency characteristics by a method wherein a first and a second electrode 
are arranged confronting' each other as being insulated from each other, and an organic 
P-N junction where a P-type organic compound semiconductor layer is brought into area 
contact with an N-type organic compound semiconductor layer is sandwiched in between 
the first and second electrode. 

SOLUTION: A variable capacitance capacitor has such a structure where an organic P-N 
junction 4 is laminated on a plate-like first electrode 2, and a second electrode 6 laminated 
on the junction 4 confronting the first electrode 2. A P-type organic compound 
semiconductor 41 and an N-type organic compound semiconductor layer 42 are brought 
into area contact with each other to form the organic P-N junction 4. The organic 
compound semiconductor layer 41 is of P-type or has a function to transfer holes, and 
polytriphenylamine compound shown by a formula has a function to transfer holes. In the 
formula, R1 to R37 each denotes a hydrogen atom, a methyl group, an ethyl group, and 
an isopropyl group respectively, X1 and X2 are separately selected out of a methylene 
group and a thioether group, and (n) is one or more. 
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ovzmtbx. msutnmsib <mx:±iimmE. 

tSttSWSS*<^Efta^)**$ <02 (b) Kfift 

»t*«S t . a*W(cfett*«& fc * - 

s . lai^i 1 < f . p s£«Mfc£ 

wmifwi4i*ii<tT, NS*afc#ft#3«wi4 

l«i^i:i4 1 £W< L/C. NSMfc£% 
¥^#Ji4 2Sr#<-ri». ft*W*Jf*Ol0i, 1 : 4 
~~4 : =3r*i» -^OWHWMW 1 , 4 2*% 

Sfctf ^ (Witf . 1 0 nm*jS) *&CHt. Wffitt 

[0048] PiWi(fc^*l4 1 fc it/NS* 

NtS^40Bmfftt^l*]±^-<i:-§>-i:* < t'§l»«, m 
WlZli, ^P N^f^4<7)J?^$r 2 0 0 n mfcLLfc L 
fc«*Ctt, EPJn€E2rDC 1 0 V&±t^tbZb1flT 
ffl$mztSW&WBmX'$>tll$. EPJPHBESrDC 

1 0 nm*»fc Lfc*£fcUU uma^Dc 2 . 



[0049] (»l*«2fcOlvc) <KK*l«ffi2 
»d.. is.bivs.xi »•-<-• %- « /mi./i>«voui- - - • — - - 

(e]SS t =5: 0 . S 1 Sffi 2 oWMm <tchb fifiiffl*^ 

**fflV^<ti*6-tli, 1 OnmtJLtl 0 0 nmOTT 
2.%&tii. 1 00nmKJUb4 0 0nmWTT'i{ ! )i»;t 

[0050] zztx'it. mmw-Mz^mmm 
izw&mi&>&-. $m&iz£&m&<v$m. T-ma* 
mmmzwm-Lxo. 7q/du±io. oq/dw 

T•C^)l.>It* i 'ifiLV^„ *l«S24iJ:tf3iajW3 
<?>ffi«]£ffiffi* ? l 0. 0Q/DS:Sx^^Wis 

. *l«20f»SW<LTf 

[005 1] miW&2(OMfr%M*?lX%&i 
m (SiSffifiiffl) Z®t>ZoklXi\M1xmtf±$^ 
«tt-fe5S-y^WR*»l«i2teJ:tf5iasWi3kL 
TttfflLfc*^, SimS2^ffA«0^>^t?< : Sr 

0, JS^tf ^>*^ t T V ^ gB^fg l 2 ±ICJBB£S 
il&%mWJ§4 1 , 4 2<0B«E**tfirUiL<'arifc 

XI. 0 Q/OJUi 10.0 Q/DiaTT* * . 

t, 7. 0Q/DOT^rifflHKfi«*^*^i^ 

ims2^ftAJs* i f>m-r&-k* i '»^i-^. 

JBlWi2*«AIW«W»^»*Ufe*^. *<«WS 
vW. Himffi2fc,J;l/?iaimfli3(i:¥«t'$>l». 

[0052] (^2mn6tzov^T ) -ffltotcoyry 

ft, ffivv\'-f T^.H£ET'§?€^fiit: ^fc-^Sstftt 
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SKt-T 4fc*>(ctt, $ -VAtztt+i v **tM> 

0. l-MXJjLhSMWiJjlTTftiitA* 

4 V*^ + 4 VgJK* TffiWfc^raBSft 3 >t 
Hi:SJtfc*£CHU 'Jf^AcO^ftSrO. 1M& 
3ftfflfc-«UfJ:V\ ft2mffi6i>ftl«ffi2fc|5| 

[00 5 3] <*IW7fcoivc)SSli$J;tfI8*<Offi 
A-JEtt£S£>-l*-TlBl«ffi2. §ltti«ffi3. isitfft 

&&iizb#8tu\ z<7)£o%&ms7 tlx 

<i. Jf » 1 0 0 n mtLh5 0 0 n mWFcMfty/W?- 

[0 0 54) lO^MIffi&K&vrC, 01 (b) iZ9jk 
•tXolz. ±ie<7)«J;3^-5tc7)SIS2. 6&J:tft-hfc: 

^^^*aPN^*4*»4»^|.^S*3yT>- , f 
(i. EB#^Jf8fc«fcoT&±$iXfc-#^ftlSK 

lfcft2SK9fc^{C&;fc*VO^. 

[0055]. (SKI, 9 tz^X ) ZCOioftgm 

1. 9 fc LTjilf lc|&£$*l&v^ SKftSISO^ 

2, 68J:t^PN»^4£«II**fcft. -*tt> 
SKI. 914, 2SV4^*#fcJ:tfKS£33§£-£&^ 

MUX. t5S7^1 £J:tf$iii*tttt 

ti%iwx\ m&iz£^x&mx'2 hwmtmhh . - 

JRWCSKl, 9<^W^ifiO. 2mmtl±0. 5mm* 
>lt-^5*^fc<i. SKI . 9<7)^(i2. 0mm X 
1. 2 5ntm#>£>3. 2mmX2. 5 m mWSX'h 9 . 
SKI, 9(Dm&tfO. 5mmJiLhl. 1 mmJiTPC£> 

SKi , 9<?y*mi*®&a>Tyvizm 

Lfc4. 5mmX 3 . 2mm4^ 1 0 0 mmX 1 0 0m 
mm&lZthZttfX'Z&. 

[0 0 5 6] (ff*«8t:o^T)-»«aHKl. 90 



9) H2 0 0 l-8j^^2 (P20 01-85HM 

i t #mjh zttx ^i<r>x\ ztuz&iKmmzm » 

-f £*>J:3fc«*Ji8(cJli 

mz. ge»Rfcj:sa*±#&*ft. mo'cx-coz. 
m\$m-ikmmx'hz>t>cr>tfi&£ u\ z<Da&. & 
mmswmmmtf'j?%< thi o-ct$>z<dx\ * 

.Jg£ 7 0-CA^ 8 5Vfm.£Xitmzi$< X'ZtlZ 1 1 

[ o o 5 7 ] $ hiz, ±immuz%Lm 5 u mfilt 5 0 
1.1 »t*>t/p 5 fc»±^ y *<osa»** joi. 5 i t 

1 0 0 5 8 ] jBatJB8K:i 0^±§*t?t:2«coSKl , 
9fa(c{i, *4MMES' 5 0 p p mJ^TtMS LKftlUf 
AZ$l\-t&Ztmtl\\ znXottMtfxkl 

[0059] (SBi^a) 01(b) tZmZtib*mi 

izm*m.®i? yfy^<7^m^miz^xmmt 
s-r. *ifflRi±t««fc:gisajs*i*gi&ajL 
msi: i mffi 2 j: i tti«s 3 s-»fi£-r § . 

ft 1 2 *> Jr^imSffi 3 5ft 1 SK 1 ±{c»J«tl» 
Hmt LTii, ftl«S2*S«tl/5iai«S3*«*feJ^ 

MS (JRW^») ^Wftifcj^-C**. =5rfc. ftlS 
Sl±^ftl«ffi2isJ:lf5iajtSffi3J45V^C«HS$*i 

[0060] iJCK, ft 1 «ffi2±C PltiM^ 
i*JB4 1*»*t*. HCPlttt^f*l4 

*(*^4 2 mm-h ZtlZi*). 4^1*^4 1,42 
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[ 0 0 6 1 ] mz, 3*l4»«SMfcJS 

ianB«fc$riJ:3fc. NS^faHt^ft*?WM4 2±t 

JH*eJ:9S2*«6£Jftfct6. SS2«®6 
Ji, ¥SWW|4 1 . 4 2tP*8**§8fo&»&*fr*fc*tf> 

sai7fc»jfti-*. mz. mizmmmttzm 

2WfiL 9 km 1 ££ 1 k fcftjWcHAD^fc-frTjDEti. 
£ k C J: "5 , *?&^t^l)'ST^53 
it*. ^Eltf>jaffltcSNR!l*ife*LTt>J:v\ 
£<OkSu l^#*#tl*TCfr*.tf» SKI. 9HC 

■fil»K*IIPN»^*4^<0^-^'C*iK l Jft 

U»2«86> fc*2fflK9fcSrfflai/Cfe<£i:**# 

[0062] JJBWfifflTtL 1 ■ 9tf)WC 

»lo<0PN*a«^*4 ljfi^iilTV^, 03fc 
jj*tJ:3fc. 20fiLt«)PN*W»&*41*«4il'C 
IvtiAW. .ICO^, lOC0PN*SS«-£#4 1*>*§ 

SL^-tv^kV^dfi]^* 5 *)^. l. 9<DBfc 

^^il-&2ofiLhcOPN*»tg^*4 1 k**L*»t»# 




[ 0 0 6 7 ] 2 ^ t , Pg*»fc£*¥*Kl4 1 ± 

r;I^5-^A5-^«tJ: 0. i*^5 0 + 2. 5 n 
num. 7 mm, JWfl. 8mmWWtiWto&«&- 

mw®4 2i. pmnmt%®i*#&m4 1 £g£izm 

4 1&ffi$LLti. #13,01 (b)«>,fc5fc. PWm 
•ffc£fc¥#K14 1 oHBffit h y ^ ( 8-4f y y y 5 

[0068] 
Hfc8l 



[00633 

reto+v/on imtt -Jr»;nR*.s£<:&V5ll W ±fct~ V hfM*m/.~?BBR 

m^miztmzti?c*&ft a nn®'gmfcfhtz 

[0064] immi) 
(mmi ) 

(^Wln^f^^) J5^0. 5mm, fe2. 
5mm, «t3. 2mmXfo&W%$lfi7*frt> 7 Z&& 
WL 1 *>-#<DffiJ:C. WMSSMUfiS ± 1 
-f y^*rJ>MMMk^f X *)M 1 W&2&XTS 
giaj«S3*3B«Lfc. *lW2<5«i2. 3mm, 
«fftt2. 5mmT*J,0, 5iajm®3OilBi±0. 7m 
m, WRI22. 5mmT'J>9. gt l«ffi2fc it^litJH 
S3<0Sfc;{±«S0. 2mm«SPB2'« ; Kt^-r?>-k 
fciO. Sl«ffi2fcJ:^5iaj««3S:SV^{al6|jL 

[0065] mz. m i «S2±tc, tc*$ 
tihxy h 07x-)iT$yitiz®ZMmzi o , 

50nm±2. 5nm,igl. 7mm, WtI. 8mm 

eh (b> «ime2o— flws-^y h 

[0066] 
[ft7] 
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[0069) at, N£#tsfl:£«¥«ftff 4 2±t4 

± l M&%wjf72*b 9 6 ± l MM%<r>7ii'S.-^^ 

0. 1 Q/ITJ. Mfrtfil 5 0 nm. Wdt 1 • 7rnm, #8 
Wfil. 8mmtf>»2*ffi6£«lU:. 
HWctt, £&3ft£*21E&6fc?liij1E&3fctfC*(ffl 
«HW4£3fc. »2«tt6*»fe, ¥g#«5<7)ll 

^•fc^*fcj:otS[|i$<ifcSti«ff2<o«ai(C!WtTt 

tt&2O0BiBU» SSl«tt2«Jtl^iaj«tt3tf5ia<?)+ 
*SW» 4>* 1 1® 2 OiJffl 4 TfcjWtT «fc L fc# U h 
U^x^TSvfc^ftfcJ: 9W»«iTV*ft. ^2« 

[0070] *&t'X 7 x y-;UASx^df MB 
IBfe:S*««ax7^;H«ii** (*S^lin£#fciS£l* 
ft) -ftiB^LfcjBflailk-f 5^V-;P»»GBB«W.i:*> 
4.5:0, ttKtfO. 2Pa • s <OSH«fla|Xj|«f S/ffl 
lit . ttQtf 1 0 ± 2 ju v y * Z 1 fifl%#ffc 
StffcJfctW&s ff***0. 5mm. «#2. 9mm, 
WW 2. 5mm<0»i»Xr5^*»i5>**»2««9O 

miictt* l . 70 x^a»xfx»B«Tc«» pns 

£*4 l*£WIU£Sl&&lfi:£«>fll2Sft9£tt 

7 0X:oaS^HH^TT-*->fcfc46. Jg«ffl 

[0071 ] (TOlavfmffi) »Wifc*J 
SSftayf >^tf>»«SJito«Efc: J: &^(t£B 2 

(a) fcjStf". <ffigflg>B£(c£VYCtt. -f^S^A 
fflRfcSlfr&fc*^. 3mmOmi€fi62S:l®Sfc 
L. (SO. 7mm<05IHJ1M3*l!tSt tfc. 02 



] ) 8200 1 -8^^2 (P20 0 1 -SA) 



(a) t*Sii4J:5fc:. -2. 5V*^+2. 5VO 
«)Sffi!rltt!]Otl>i. tt5 0 0pF*»6»l 150 
pFi T»«SJb6 f y -7 [c£-fc Lfc. $ OBK 6 0 
*C. ffl*fS£9 5%. EPinmE+2. 5V«ftttT. 3 

ggii^3 o o*iai*aiw?Jto£ftmi± 1 xtwc 

<7)&#T. +2. 5 VcoenairfBEESr 3 0 0 0 ^HSI*»ttT 
XtMLiZtitlZ* -2. 5V*>£> + 2. 5V<?)$EH<7> 
€ES:epaPL.Tt» »5 5 0pFjK>m 1 00pF£ 

L/C. 

[007 2] H«C. a«7DX:tfM6frT. +4. 8V 
<0EH!)D«ffi5r 3 0 0 0 4BbMtT]HGK Lfcffcb. - 
2. 5V*^+2. 5V^^O«JE£E|JJllLT&. ft 

6oopH*^$!?iooopHt -ef?mi#y -rt 

3Efl:Lfc. «2. mmcomi®S2 2rfi^t 

*£fc[i l . 9 %T'£> 0 . EpioHfiE** 2 . 5 vo#£C 
[40. 8 6%T*r>7t. JBlWS2'Srliffi:LT 

i. 6v<o«E*qaoLfc«^>ajiy?[i4. 5 2%-e 

fc. JSI*RlkHztf>55S*E (IV) SffiJaLfclRS- 
LT. ffl»»100kHz<D3aWE (IV) Sr 
EPJP LfcR^*8*3Bfly«i»- 1 • 6 %X'h 0 . X 

[oo73] ( mm 2 ) mzm 3 <3*#5j*»MrfBt 

( "TSESfi 3 yfy^<r>fm ) 

[0074] ( gffcft 2 ) acts 3 <3*#9i*«5!l<03di 

lmmOT^S 7 ^ 1) ^r- h^7X*»^4m 1 2® 1 
«-*<0®±C. raHKfttWO. 7Q/D"C*6A*» 
■fc**»lW24&tffcgiiBM3aaj:tf3b*ai 
JILfc. *lfW2«>«*tt2 0 0nm» (1124 4. 7 
mm. Mff70. 0mmTJb->fe. 5ltUSffi3 ac?)JI^ 
[22 00 nrn. ifs[i5. 0mm. ftff34. 85mmT' 
*->fc. ?iajlMi3bOJI^{i2 0 0nm. (g[i5. 0 
mm. |Mt34. 8 5mmt'J>o/c. *?t. Sgl^E2 
tgiaj^figSat^S (03 (b ) #«H) {i0. 5mm 

ta"5, mmtzmim®2t3\ftn®3bk<7)m (03 

(a)#BS) ^0. 5mmt'*>ofc. 

1 0 0 7 5 ] fcC, 8 1 *ff 2-bC. BITOft 9T*« 

*i*sif u h y 7x^r 5 yft^Hj&jwtc J: y . 

10 0±5^m. (@3 0mm. Hfir3 1 . 8 5mm<9P 

mMmt^mmw-MA 1 ?t2o««l^. iot*. 

[0076] 



BNSOOCIO: <JP___2001085272A_L> 



(12)92 0 01-8527 24M0 0 1 



Ut9 ] 




[ 0 0 7 7 ] 3 fcfc. 2O<0PS«Wt-&«J 2 l i **B'l 
l±co^it-fW:. OTOftl Ot^SftS 4, 4' ' 
-t'X (2. 2-y'7i-^t-;l^) f^7x-A£^ 
JtLT; J£*100±5//jik 4130mm. 981=f 3 1. 
8 5 mm^NS£$Htl^Nlftl4 2 £ . PSffRlfc 
£W»ftl4 1 (3fe£fcft£&J: 3 fc«ltfc. 



l'!B*«Wk^* J NMWI4 l^-fflffiS-4, 4' ' -b* 
X ( 2 , 2 - i/'7i-;Ut*-;l/) r/t/7x-M*J: 0* 

g?i7t„ as, z.<tfm?m. 4, 4' ■ -fx (2, 

3 b C$tt L&v ^J: 3 caSLfc . 

[0078] 

HfclO] 




JbO-eft-fiifcO . 2±0. in3t%<r)VWJ*b9 
9. 8 + 0. l*ft%<0T;l'5-'7^fc&PI^«"tS 
Z bit X K> . ffl«Jgtn«# 5 0 . 7 ± 1 Q/d 3 
OOnm. |*'3 1. 15mra. ftff* ! 3 0. 85mm 

li. »«3il4»mWi6ai:3iaj«3al:^ *tl*J 
flflE6 b t§lfli«ffi3 b fc#**ieft.*^WCg^t£ 
MlSj«ffi6a • 6b*^, ¥gftS4 2Wfl8 
4, 4" ' -fx (2, 2-y'7i-;l't-;H r 

Minim© 6 a • 6biKli. ~ itftv- U 3 yfr 
t>tthWK 2 0 0 n mOSBJI 7 ± 9 «JB b 

[00 80] ¥ig#2 0±5juni<7)0. 2£t% 
TfVls—h) JS*1. lmm.B3 6mm.Mr 

7 0 mmor;ws /^'J js#5xa»s>&**2a« 

9tf>fflHfc!MiU *»PN»£K4*£8*U;IS1 
ffimiC^coSg2S«9^BfiO^€TjDffifC» £$ 



[0081] ( yf>-t«S« ) #^ixfc»r 
^ggrry-fyiNi, 'J N £ tc^^S. 3 > t yfr* 5 2 H 
M?'J{cftM$nJt3JiB^3y7 i >"tt'J) , 9. WEfci* 
»W&l;<>!)SWktt2fflfttlSl«K2fcPMi. Slfflflffi 
3a • 3biBWi:LT, -2. 5V#>t>+2. 5V£ 
ttKWCWE* WiD* *> fc . ft 8 0 0 0 0 p F 1 
8 3 0 0 0 p F*"&m*#» -Tizmt Lfc. * 

[0082]»ftn*Kl. 9tfflv^*ikfc±9» £ 

2, . * , *ffi«<9»l£ 1 ±tc . -» 2 . 6 fctt 
*ilfc««PNtt^*4fc400 00fl. ^M)??* 

safcLT»«8&fi* i o«*»^ i o omzitz^m 

[0083] 
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S^finyfyf t LT*i§T'fc4. 
[00 84) K-tyT'fcffiV^fi.ft'ft'&tt*. 

0, 1 cm*S")1 7000pF*»4>60000pF4 
TffiKtal^^ fc **T'# 4 1£tr& <>1I2, 6fc«fc 
tf/4jfei±*«PN»d»401iBI*3aE*-4ii: fcJ: 
0. 1 OpFA^I OizF^fiiiartiTflEBtOtfli 

#T'#4. 

[ 0 0 8 5 ] ♦RBBCfiRftTOSMav^yifJi. §?m 
Safij^JMftrr ft^Wfc: 5 v 4 MEA'IWrtcEp 
jDS*tfc<teraoTiiei3«tt**-f4. ifc* ffl 

g 6 o °c . mttM% 9 5 xw&msgmtTiz soo ^rs 

»±tc»*t4tD»IIMBS;Jta[*. sM«cBtTl«r£Lh 

ise-rftitd^rtti:**. 



imwmmmm 

[01] ( a ) U49MKcfS4iI36«Jl3 yf^W 

mm 

.(b) liiai (a) <oa-a' mm® 

[021 ( a ) {4. *»HW*4 ■ajgg&i >T><T<r> 

( b ) {4, ¥#ftfl4 1 . 4 20ff*«r»fr£#fc»& 

[03 ] ( a ) l4*$&BHK«4fl&<9nr3^fi3VT>^ 
O i FS0 

(b) <403 (a) COA-A' mm® 

(c) <403 (a) <OB-B' mm® 

[04 ] 1MR»ou— f-h 'Jvyyi/ayrV-tS-vh 

•j «y ? xKicM^ft j: a tc LT^EiRfcffla&yua 1 

M0 

[05 ] ( a ) J4S^OU-if- h 'J-77";P3>-r>^- 
CD±ffi0 

(b) (405 (a) <7>A-A' Eff®0 

i • 

2 

3 §i»i«a 

4 £JIPNi££#: 

4 1 P&&flM£4iMHIttl 
4 2 N£#{M:&ft¥*frl 

6 £2«g 

7 ffiBl 

s m% 

9 f&2«« 



[04] 
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(14) §2 00 1 - 85 2 7 2^^0 0 1 -S5pA) 




imi j 



(a) 




7SHJI 



9 *2*fti (b) 



8 «*» 




-7«M 
-6 *2*» 



2 *ma 



4 **PN»fctt 



}■ 




51 
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(b) 
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